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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER, IMAGE FORMING METHOD, 
AND IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To provide an image forming method having a 
constitution for simultaneous developing and cleaning 
process, which shows extremely good transfer property 
for various kinds of transfer material and is intrinsically 
not influenced in positive or negative memory by the 
toner remaining after transfer. 

CONSTITUTION: This method consists of an electrifying 
process 117 to electrify a photoreceptor 100, an 
exposing process 121 to expose the electrified 
photoreceptor 100 thereby forming an electrostatic 
latent image, a developing process 140 to bring a toner 
142 carried by a toner carrying body 102 into contact 
with the photoreceptor surface thereby developing the 
electrostatic latent image and forming a toner image on 
the photoreceptor, a transfer process 114 to transfer 
the toner image to a transfer material, and a 
simultaneous development and cleaning process to 
recover the toner 142 remaining on the photoreceptor 
100. In the method, the surface of the photoreceptor 

100 has >85° contact angle to water, and the toner consists of an inorg. fine powder material 
and toner particles containing a binder resin and a coloring agent. As for the toner, the volume 
average particle size DV (i m) is 3i m DV 8i m, the weight average particle size D4 (1 m) is 3.5 
D4 9, and the proportion Nr of particles having 5i m particle size in the distribution of grain 
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[ff ** 1 1 TKlw^i-SSttft ^ 8 5 K«±tf>*Bntt 

^7fc#XO Ht-*t6f»HE9t5(E?ia, 

^Dv (/im) ^3//m^Dv^8/imt'$)^ fi*^#J 

3/im^Dv<6/imt*fc^ li¥^D4 (/*m) 
z5>3. 5 /i m^D4 < 6. 5/im*efcoT, gSfiSft 
^Ci3l^r#5 /imTO h*^— tt-?0>Jfc£pNr£S6 
0i$[%<Nr^ 9 0fi»%-e*>5»*«l lc£<fttf>»- 

[ft** 3 ] K b ttfi38c««»*^*3 tt S*fc« 
3 . 1 7 |i mJ£JtT?> h ^-^T-^it¥N B t fcmW-feft 
*JC*5JtS»S3. 1 7 M mOTO hi—^(DJt^N 
v<OitN./Nv^2. 0-8. 0T^^ *J»&ffi$M& 
JC*5it 8 /i m^JLXO h *fc^<OfraiJt*35S 10 30 

[ff**4 ] h^-tt.fi«:ft«»*^*3«t5ttS 
3 . 17/x m^T<7> h fe^lt^N. £ 
*«C*3|-t5tta3. 1 7 /im^TC0 h^-^iT-COlt^N 
v<D*tN„/Nv7^3. 0-7. OT*>SH|3ft«3tCE« 

[ft** 6] ^h^-ii^Sft(7)»^1lQ (mC/k 

g) a* 

1 4^Q^8 OmC/k g (jiC/g) (Q ; ft 
T'fc 6» ** 1 75^ 5 (75 V ^n^^Cfett^fta^ 

[ft** 7] b h^-ii^mficoig^iiiQ (mc/k 
g) » 

2 4^Q^6 OmC/k g (/iC/g) so 



[If** 8 ] S***f«t5*«Ii, 

m 

m bi—K'j>tz< t hmmmm&xxfim&m&ft-rz b 

^Dv (/im) 7^3/im^Dv^8/i mt^^ , gft^pJSj 
tt8D4 (/im) #5 3. 5^D^9T'fcoT, 

[If** 9] *{C#"f-6»*AdS9 
0 a^±ft>5»*S 8 ^IE*<Z>M«^**jSfeo 
[if ** l 0 ] «!*ft:f4*Ji*S7 ySMK^trWi-SP 
W L T v ^ ft** 8 X 9 lc|E«fe<DHi^ 

[lf**ll] h^-Ji^aspj^ftgDv (^m) ^ 
3/im^Dv<6/imtfc^ Sft¥#J*£^D4 (^m) 
75-3. 5/im^D 4 <6. 5Mmt^ot, itfeS* 

0<@£fc%<N r ^ 9 Ofl§ifc%T*&6§f**8 7?7Ml 0(7) 

[ff**l 2] h^— tt«»»flt»#^*5«-5ttS 
3 . 1 7 /i m£LT<£> h ^COit^Nm £ 
*nc*3tt5*fc& 3 . 1 7 /i mi^TcO h*^— EH^ifc^N 
vOltN a XNv7)-2. 0-8. O-C&tK 
iC:fcit6ftr^8 jum^X(D h^—^^(7)^tt:^^l 0 
»S(%«T-efeSf»3R:*8 7lFSl 2 (D^-f tiMz.KM<D 

[if** 1 3] b+—tem#mmftmiz&rtz>&m 

3 . 1 7 /i mJ^T (O b ^COlt^No t flc«*fcS# 
3 . 17/i m£AT(£> h^fe^-cOit^N 
v(DltN B /Nv^3. 0-7. 0T*£>5ff*Jll 2 ICE 

[is** i 5 ] mmwffim-muxmttcommmxm 



[8**1 1 6 ] mmmttw ^xmm 

^SlQ^lT'l 4M8 OmC/k g"T?*>S*» 

4M60mC/k g"C«>SJ*« 

[ft*Sl 9] h^-fi, ffl»ttft«4r*TLT^£» 
[flt*f2 0] h^-tt, '>4< fcfctt*»MB. *ff 

«#«»#j&w-rs»*si 9 ice*©**** 

[ff!*S2 l ] KWIttMtriUttTV^ 
if 2 0 (C|S«O®«^fiJc*jfe 0 
[IS*l2 2] #fe#JJilKttflcTfc5»*«2 1 iCf2 

I9I#«2 3] MfMflMH^. «»»»»JSr»»tt^ 
O^MlC^LT 2 0-9 Oli%SLfci»ft : f©» 
flR-Ch-t— *t^^«C^$ttTl^»*«l 9M2 2 

[»*S2 4j «ft:S!»#Jtt2 5tlC*Dlt6M^ 1 
OcSt-2 O^c S t -e*>««|*3l2 3KE*tf>Wtt[ 

i ^na»fcEfc<©i^*j**«fc. 

1»*S 2 6 ] ««a»«s:tt*ffids; />tt < t *>5x!l 
3 — > *>f /^X 17 n ;* T'^S $ fix V ^ 8 7b ^ 

mmm&Vrk(D¥&)M. (v d -v r ) /2 tz&&w.m 

83fe(CJ:oT?FM$nSfS*358 7iM2 6 0Hv«xjWc 
[«*«2 8] 0. 5 c J 

[1**12 9] Jgftftte, 7^Di/T^y^l^t 

"r60Pcas*ff-cfes»3ft«875M2 8otw^ 



( 3 ) W?8-24 0 9 2 5 



[fll*S 3 1 ] ^ftttte, Vd ^ ^gjSfi Vi 

| Vd-VK | > | Vi-Vdc I 

[St#*3 2] BISECT* Vdc tt, PtgPllfilVd^ 

[W*S3 3] *fe*H£ I Vd-Voc |aHft*tH|Vi- 
10 Vdc I <fc 9 t 1 0 V£JLL*£^»*g3 1X«3 2tClE 

[19*13 4] J&S#«tth »> % f*m^f 

[»*«3 5] h^— a*#«tth-*— -e*>9, IKtt* 
(9S«$;h,3ft*I 8 7^3 3 cD^1^ft,;WcB*t<^l®ft 

£ fix v > 6 Jf JBEte^^tc £ o Tte^ S iL6it*l 8 lb 

[lf^^S3 9] h-J— «LJSfm. 

1 1 0%«±av^ig-eiHl»$ixTV^»*«3 8(C|2 
30 [»*^4 0] i«3t»Sr#«i-5fe«><0*«:^S % 

@Dv (/im) ^3iim^Dv^8/imt'fc^ li^^l 
fti^D4 (/im) ^3. 5 ^ 9 T'fcot, fi&^S 

S%^Nr^9 0 <@lC% tfcS^i^atf?) Mftff$ 

so [fi*S4 1 ] *^*J-TSSftbft^ 
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9 0««±T*fe5»*Jl4 0^fE«<^®«^figSg|l o 

[»*S4 3] h^— r4(t«¥«&tt«Dv (/zm) 
3/im^Dv<6/imt'fc^ li¥WD 4 (,im) 
#3. 5/zm^D4<6. 5 // mT'fcoT, m%t#L&ft 

Ofl§$:%<Nr ^ 9 0fi»%"efcSf|*ll4 0 7!;M4 2 

[1***4 4 ] h^— tt«»tt*»*JC*3rt6tta 
3. 1 7 // m^TO ht-tt^Olfc* N. fc*«ft«» 
^^^5i^6^^3. 1 7 m mJ^TCD *fc^<£>Jt*N 
v<0JtN./Nvj&S2. 0-8. 0r*fo«9, 

<*fifi(%£JlTT-*>6SS*«4 0 71^4 3 <OV>i*tt^(c|E* 

11***4 5] b-f—&m%ctiL&&iti\c3ortz>m& 

3. 1 7 m m^TO ht-^Olt*N. irfta3BS» 
*fftc:fctt£3|ft^3. 1 7 /; m^T<^ h^^cDtt^N 20 
vtf>itN a /Nv;^3. 0 — 7. 0-C£>£f***4 4 JCfS 

*<owi*te&mm. 

ix6*t»^»«&ft:-C*)^BI*«4 0 7!;M4 5 tf>wma> 

[it **4 7 1 ««»«&«:^«a-cfKtto»»*J-e* 

EtoS£*XT 1^6 1***4 0M4 6 O^Ttl^lCfEft 
[ft** 4 8] 30 

fei$*itv^!i*S4 7 ^m&mmz&mm. 
[i***4 9 ] h^— ti\ »»^r> y r 
»«tQ^ir*i 4M80mc/k gt-fcafi 

^m^te£WLT^>5 1***4 07!;^4 8©^fix^lC 
««*Q3&S*fe»ffl[-C2 4 75160mC/k gTfc5S8 

Ho 

[1***51] h-f-i^ Lxt^sBi 40 

**4 0 7I;M4 9 cDl^-f n^fEtt<BiIifc®i£3£« 0 

[1***5 2] h t t>je*«ffi, '«h* 
[«*«5 3] m&Mte, mftmmm&mm irv^ 

ft** 5 2 {c|E«<DB«»fiK3ga 0 
[1***5 4] *fe»Jtt«tt*^fc*M*JS5 3(C|H 

[»*S5 5] mftmttwtK mftmmm*mm$L* so 



co£fiSlc*f LT2 0-9 Ofi*%WLfcW»*fc^<DJ£ 

0cSt-20^cSt T*£>SI***5 5l^f5«^M^ 
[11*315 7] h-J— fi, t t«*»ngxu5» 

[»*«5 8] mm®L®mzmmi>K t v>y 
15 7 ^^■rn^^ci5«^B^^g 0 

[1***5 9] &&tm*. 7^nv/7-y|S^f 
^£OPC^frT*&£f***4 OJ5I5 8<DtN-f;jxjO> 

[0001] 

^n^tt^^y , 7 7 ^ y ^ y 

[0002] 

[0 0 0 3] »mW»<»4:Rraft-t-5*«fe4:LTH: % # 
^^r-Kaffcjfe, Ha^7^Sftfe, *DEEm«*«fe*^ 
*PbtiTV^ 0 Ktt h-J— £rJfll\ PRICES 

^&iel fernery — y^m^^m^ y — ^±<d^i± h 
[0004] -rt»»«*a;w:z:rii»»«*^;(o ± 5 



7 



(5) 
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[0 0 0 5] S^^ffifflU^yy^-gilt L 

&fi^;&oT#TV^ 0 ^^(^^1X^2 4 0, 3 
OOdp itfcofct^UOO, 6 0 03038 OOd 
p i iillSM(:^oT3l5Tl/^ 0 SoTitMU 

A,T^i9, >-^-^l^«tc:Si»«Rr5i«»aHSrjt)G!S; 10 

■e*5S«*S:^»*$ixT#rv^« cofcfchi— 

<0/I>j|S^^ilA/r**5 «9 > »B¥ 1 - 1 1 2 2 5 3 ^ 
Wi, ¥fffi¥- 1-19 115 6 4#P*fl¥ 2-214 

1 5 6 #P^¥ 2-2 8 4 1 5 8 ^ft, 4*|»3p 

3- 1 8 1 9 5 2-f§*4*«L #P*H¥4- 1 6 2 0 4 8 

«tc*5i^r, #S^tt£#*<o#So/h<*^ hi— 

[0006] ¥mmi±<Dmmv-5-^tn±, m 

JB*cJf LST5«rt:^-ra«S:tT5. 20 
fe&S«*£*LT^*o flflittf * Japan Hardc 
opy ' 8 9f^^t^ 25 — 28 Ms FUJITSU 

Sc i. Tech. J., 28, 4, p 
p. 473-480 (December 1992) „ 
&m^5- 1 8 8 7 6 5^«&t/«Wsp5 - 18 8 7 

[0 0 0 7] att-fig»m«*&t-43V>TI±, 

[0 0 0 8] «SHR<0««<Di«*»)©4>T, hi— «i» 
©^«*>*ts hi— tf>ft) £^i£^±tc<g:^-r<5 - 
[0 0 0 9] ififtflW* y-~>^X*£lCOl>T(3\ ft 

*fc«t**Jh*r«l hi— hi—**!* 

1:^^0*1. win 9 9—->?mt*&<n 
[0010] ^bi^^ y-^v^¥^^^(i-r5fc^{c 

[0 0 1 1 ] £blcf*, x3Di/-<oft^^ JHhi- 
[0 0 12] tt*. ^2p5- 2 2 8 7#^«»ClE«t* 

tix^z>£i\z^ m«i^fl*^ y— y— i— so 



i^^fcpftfnfcatiftt, «s9» hi— oKwcis hi- 

-H*±o#>^^-y , *jtM*y 4 4f^j»jSSrarfct 
0> «^4K^Wc:#LT hi— lk*r(E*i-5i^Wt*s 

[0013] #dPI¥ 2-51168 ^ y — 

«pttS:»5 ^ * &»fg LTi^^ hi"— <ott«»*|d 

[0014] $b(cfi, ^ y — i— u^scna-r^ftw 

o«**rfirort^»BBB5 9- 1 3 3 5 7 
4*BIBg 62-2031 8 2 ftRBS 6 3-133 

1 7 9*4^*. #P^Bg6 4-2 0 5 8 7 -*H«fU WBB¥ 
2-302772 #£t«U #P^¥ 5-2 2 8 9 
4#P^¥ 5-5 3 4 8 2 5-6 1 3 8 3f 

4*«l::*3^-ctt* y-i— u^Jc»iB^««sn5«36 
flc«^ft(c:ov^-ctt3*-<T^bi", hi— <z>«rt^ov^r 

[0 0 15] ^3t#£ hi— fe»****(cifi<5ti-5^ 
t-<t «9 . ^y^8b*S:BSitL^5^, hi— 
fi«f*fc<Z>IB©HtlB«: hi— &&#±<D hi— »<£>J?^ 

[0 0 l 6] ^yv?a*SrKit-r5fe«)Jc hi— fe^p 

U hi"— fi»tf*ffi»«i3iS35 s I^CT*feSi:. 

tc<v\ S8*#*ffi»»iSajc3Et-t-S, hi— 

hi— Jfi^#_hcohi— 2ds«**l-»tTL, ftCfflMNfe 

[0 0 17] L^L^^b, «*0««m«fc-Cf4 % ^ 
« hi— ^rS^^l^^t-lelilXi-SSb^^+^T'fco 

[0018] &*<DW&mif* y 
-i— u^w«»fiH*»f± % m*-tt* m 

[0 0 1 9] 

^«*S«OBaJH^«r»«:Ufc»«i»»«iStftffl hi~ 

[0020] *«Wtcte^« hi— 

XZtfi?** y fe^^i^^^^y o^@(D^v>^[^ 

[0 0 2 1 ] «^^(E^«- 



(6) 



^m^S - 2 4 0 9 2 5 



[0 0 2 2] #3BW0>BWtt. h^-*»«S:a*ictt; 
[0 0 2 3] S&k:, #3gW<&S«H** BttSAasft 

•»rt**feaaqs««r»«i-6r ^dfcs, i 0 

[0 0 2 4] *»W<Z)B«»i. «3t<*0:K:#« 

[0 0 2 5] $ b(c*|6WcoBfttt. h^-m^co^ 

[0026] $p>jc**^<D@Wf±, m«3S«(ojaijg{b 

[0 0 2 7] #fcLlC<^«S3fe 
[0 0 2 8] 

3/im^Dv^8//mt'fc^ fi*¥*&&^D4 (/xm) 
#3. 5 S 9^oT, K*5 1* 5tt 

[0 0 2 9] Sfefc, *^6Wtt % J«#ft£*«i-**fm 
lis *«*ixfc«*#fc«*LT»fl«»««r»*-*- 

¥»~«£¥i-5te^x&, <to^xa«^js*:»±^«e 



10 

D 4 (/im) **3. 5^D4^9TfcoT, 
l£*3l*5*fc&5 /i mJ^T^&^Jt^Nr^ 1 7 mW% 

^ N r ^ 9 0 «%-c*s: * fc -r^mmm* 

[0 0 3 0] ££>(C, ^3fcft£^mi-5fc£> 

itc^ii^i, «3teflw*®f*. *tc»-rss*bft 

•t^feai^Wi-S h ^-ft^i: 

Sht- ta#«¥£l*fc1lDv Urn) 3*3 /x m^Dv^ 8 
/imT'fc^ fi*¥#tf£^D4 Urn) ^3. 5^D 4 ^ 

^(Dlt^Nr^l 7fiS%^Nr^9 0a»%t'fc5:t 
[0 0 3 1 ] 

-*>5V^ h -^—fi«f ft: t h^-cD^ 
[0 0 3 2] £<btc, ItSltt^JS^*®*:* 

[0 0 3 3] =T— ^ hiU^(7)^^(D>^7^XA^j^TtC 

[0034] u^mbT-iz.£zmyt&mzmmtti:z> 



11 
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[00 3 5] ££0*1^90* H-^-<0|»*dS^+»-C*> 

[0 0 3 7] «*tt*ffias«5mS*SI«r± 
>, T^7r^^y 3V<D*D**|«B**<OJiJC««i 10 

[0 0 3 8] r©J:5ft»*IHcpia!tt«rf4-4-r«¥« 
^UTfi, Tfc<Di><nti*m j rhinZo (i) **Wf£« 

(i i) «*Xfia*tt^f+#^^J:5^»J!ni9JSr*^ 
JilcAn;t6o (i i i) *V^«ggtt*:*i-5*t»«r»fls: 
*ICL-C*^«*^»«i-Sp (i) 0>»frii, fflffitf) 20 

At5I tlcZVmtiLU^Zo (i i) 0>*&«\ 

(i i i) 0>*&tt, 7y*JK-?«r*tfYb^lfc 

tf. #y 2g^y^^-u>, #y ^yfttr^y^, y 

+ K^fSrT 5 w £ ^SlTfe 5 0 
[0 0 3 9] ZtlhCD^&^X^xmyt&^tl&CDTk^tt 30 

to 

[0 0 4 0] rixP>o^*^S^Jitc^$-^5fc*!)lc 

ti, 2-5 0li%^LV\ lli%J:^M^<i: 
xafc*5H-5ft^«th"^— OHtt»*t>fi:Ti--5o 6 0 



[0 0 4 1 ] *38Wtt, *«^a^«f«a«-S:iB3t»:ic: 

[0042] *mw{zm^^frzmytft<D&&L\,mm 

[0 0 4 3] ^m^S^^LTii, TJV*-VJ±, *T 

[0 0 4 4] rne>#lttS^±C[j;, *3t«(0»i|(Ftt 

JIte x T^y hf^^T/w=i— yu, tfl) -N-t'^si^f *y 

^»3/1?!l^- f ?Ky tf—AO*'^ — /W, 7x7-;V^ 
J9B, #i£>T>, >fyr>K, *t^ny, -#I7, 

[0 0 4 5] l^fMIfi, Ti/^S, 7^dV7= 

t°y y h y 7x=yM ^ >*fe*(7>*nt*-« 

bft*mW*^»K*a^*3B*Mtc»»L»X*>6V^ 

is, y^s-zumss. is»=*->mm, =-#*~>mm, 

IC^O. 0 5-2/im^tL^ o 
[0 0 4 6] l^^^ST-Cffl^i 

^KStt, *^«B*«:— IRttJJittS — 4 0 mTfc5 0 m 
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[0 0 4 7] wtte>*W<ftaS*JtS:»tk*-fr'5«»«BS 

#y y y a-^l^tvk tfv x^is^mtis, r^y 

ttttsK9-r— d$#*f bixfi. 10 
[0 0 4 8] «®Si:LT, »«»*KttTfcJ:v\, ft 

K r*!J/M8J|g, ai#^^»llg, 7*y-/v«!|g % & 
[0 0 4 9] «»li^»llB+J-*«ttlS«ft^«r»»LT 

*x, mtr>^>, Wt^^A, BMttr*^ 20 
X »ffc*X««fflMfc^*v, xXttJKKfb-O^i? 
a, T^^^StflMMfc-xX, &tiki?si'=i — V a<t)£d# 

lt^?Pt LT 2-90 11% L < > 5-8011 30 

%as±t>#£LV\, »»JiOBIfftt, 0. 1-10/im 

[0 0 5 0].»il©iiii, «!IB»»«Sr^Xv~=i 
[00 5 1] *^OH»58«a-s/ hco^iji: LT 

l»i"S^ftfcjKttflco*Wfitt^*VMi5^j:v^ aft 

> ^3**o*v >if«^» 5 1 mm^ ? y — - > 



14 

«-3»JloR«Ji4:Slt5*ifetfiJffl-Cft5 0 

[0 0 5 2] -*»«*a«Jfetffl^fc«* % h"*— «: 
ifcT*l 0 0%J: D*#v^4:*s»*Lv\ 100%^T 

#*L<fi«5SJttti i o%«±#At\, $Lmm&T? y 
[0 0 5 3] ^wt-isv^rttte^b^^ra-eiB* 

[0 0 5 4] *IBWI^V^ix5htHi, b^— ^ 
[0 0 5 5] «^l:ffi^SIW^at|j:, UJLT 

^ -t* , > y # # mwtoh* ^\&mMtta<owtoft& 
[oo5 6] *z&w^m^htiz> bi-—\* h-f—m+t 

[0 0 5 7] £b(C x ht-li^/«M?:t)0: 



(9) 



&m^8 - 2 4 0 9 2 5 
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[0 0 5 8] &^5 MmJ^TCO hi"— $L*& 1 7 

tSDv Urn) ^8/im^±T^^lt?^^D 
4 (tim) &9 vm£X±X*hZ> 1 0 0 n m$XT<D K 

7^;*: 9-^ hi— ^ffttfiS 9 

i&T-tZo #£L<f*, 6 0fl»%<Nr^8 8fl»% 

[2, 3. 0/im^Dvl6. 0 m 3. 

3. 2/im^Dv^5. 8 /i m, 3. 6^im^D^6. 
3 ju V) 

[0 0 5 9] flm«£«^MI^h&<&m3fc Ky h<7>»« 
*r#ftV*fcfT 5fc*Jwtt, #*L<tt«ca[5piSiaSDv 

Urn) ^3 /im^Dv< 6 MTnT*fei9, 
D4 (#m) ^>3. 5;xm^D4<6. 5/imT'$)oT, 

ois%<Mr^9ofi*%t'fc»), mm&&mz& 

It 6 8 M m«±<0«^<0ft«Jfc*a* 1 5ftffl%J^TT*& 
9, fi»tt£#*fc:i3tt5 3. 1 

^lt^NvOtt;N B /Nv^2. 0~8. OT'fo^rt^ 

[0 0 6 0] L < f3\ 5 /z mJ^T^&^N 

rl*. 6 2fl»%<Nri8 8fiS%#fi<, 
Dv#>3. 2 /imSDv^ 5. 8/imT^«5, D4^3. 
6 /i m^D4 ^ 6. 3/2 mT'^)5W^^l\ 

[0 0 6 1 ] «S#*#*K:fctt5*fc&3. 17 //ma 

3. 1 7 /z m£LT<0 hi— ^^ifc^NvcDltNa/Nv 

fticfc*, £<bl-te3. 0 — 7. o^lv^. roo^ 

«D«*tt*»*(C*5ttStt«3. 1 7/zm£JlT©ht- 
tt^Ojt*N.r±5 — 4 0%, »il<li7-3 5%dS 

[0 0 6 2] h^-C0fffl|J(aS^{C*5tt5S[S8 //m 
Lv\, 

[0 0 6 3] tth^-C3«r«*^l6#tt (mC/g) 

1 4 rgQag 8 0 (Qtitt»t^J»«»«ft«:^r) 
■C*)Srt3ftS#*L<, £blCl3; H 2 4^Q^6 0-C£> 
5rt#±9ff*U\ Q<14-C*St»U^ft 
<, h-f— <0»**««a*is«<, 8 0<Q-C&5 
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[0 0 6 4] hi— tt, teSas/hS^rt^Sfc&SiSi 
w»t&i^<t6: tSttXST*?^ hi— 

a a* 8 5mu±<Dffiyt&$:m\<^z>z tx*w&& v-r—<D 

«*oK*(0»»«:«C5wi:t-C#5o fc 3 ^^ h^— 
ic J: 6 »3tO»SLtc J; 5 f£mffi»f£ tf>SUt /h 3 < ft 

[0065] — #tc: ^ -r >mmn\z wH&VMztt** 

(c[e]«9^T*V^fc^. hi"— 

J: 9 # < o h i— tf* ^ >f v»ft®eDSU&t;H£/E 3 tu^i- 

20 [0 0 6 6] hi"— te»«*0>S5VM§M£5 u mJt^TcO h 

<<St*k W>m,ffim&&'pm<n hi— c*l#> 
-^i-i^c^lc, «5*ft:W7>f >®f*»Jc— 

7>T >®»a^aiE^fl:<7> hi— ftfttdS2S9#&. 
5 ju mJ^Tco h tt^ttiMfcMcS D co^FmS^ 

<om*)&&<D&W$:i&<n hi— *i^^S{t(c< v^cfe-t? 
^>^>o r 60^ i:t^n^ x iillt^f^ hi-— $:(h)i|K 

30 ts^i:-c**6 hi— <Dmmm<D&&zmf&-ez z> 0 
[0067] h-i— ic&mistizi&mmmt lti^ # 

y ; ^y - p ^?y tr— /i/ h 

^^t-v-if^iyui-^^ y >:&s^ft\ 

40 i^U>- t^/^^/v^L— *^-u>--t* 
y h y^w—Y v^^^S^^co^Dt^^uv^^fi 

in. tftv^mm, ^y»»^-/K >-y 

jig, TKy^i^x/HttJig. ^y^i^^>. ^yru'St 

50 JB, 7tt»«HB«^4^f btt-5o 
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[0 0 6 8] ^^-u-v^^Jt^fto;*^ i/y^ty — (C 
r^y^^^-zK r^y /i^y^/K r^y^ 

^W^3r>>/K T^y/^y'^yK ^ ^ ^ y ^ 

^y^-SM^vK ^^y/w^n^/K ^^y^ 

t'~/L^ ^/U;x — \f - /U^l^/U^l— "r/U % 

xm^btiZa temmtLxit* ±t lx 2m^i±(Dm 
&mw=.Mk&Vo ; ^^u^^y /i^r* y 

K xf uy^y =3— j\,*J* y 1, 3 -:/ 

9 9 y ls—h<D£?fj:-mi&&$:2m 

•40 0 7 0] «*«FO^*«tt-^b^«|^tt<Of6j±, £ 

or***:, ^>r^D^y^^y>y^^^^T>^(D^ 

^y ^U^^^^^/^^^^^K^ft, #/Wv<!7y 

[0071] z<Dm. ggyitjim it 

TSKfl^W, x^f/Hb^fe, ^rh^i, a<bt 

tt**l7y^^ f ^hP7^^^tflJfflT^5o 50 



[0 0 7 2] ffeiilT^ «*<fc9fckftT^£*S 

n^ttiiff, fe*»flgi 0 os»ffifc#Lo. 5-20 

[0 0 7 3] h^~<D«/S;/fc»£ LTKttfKr/Bvvo* 
[0 0 74] b1—<D&m,fflffl<Dn&)X, -trvis^Pfk 

n, m®.T>^~vj*^ f- y ^mami ft, -^y^ 

[0 0 7 5] h**— (CIS, mrW^SKWSr^-^^t^tt 

^rryyii»^ ^y7^b^yry» 

[0 0 7 6] ^bJC, *«ifttfflt5 ht-lt Pit 
[0 0 7 7] h^-tc^^e>^^?imtt^Wi-5^®i: 

^j^ltjl 0iix^y ^ h^y/^vzL^u^ffi 
[0078] mftmmMtisXte, mmm, m^m, 

•Y yi" ; -^>^niy ^. y h— /ux^r/v^ h y ^^ n ^ yU 
7 P P/^yx^T;K7)$D#«^y ^oi^x/P ; ^y 

^y/n^uy, ^y^fy, ^y a -^u 

7^^D^^ytl/7>f V ; ^yxf l/y^y n 

— ^y/D^i/y^y^-^Dt^y^y^ 

-^;fF7f'>;^yy--h, 7h7^^f/^>y^r 



(11) 



&ffl¥-8- 2 4 0 9 2 5 
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/U^zn^/P^^^^— h<7)£D£#j^n;*7^ ; #y ^ a 

:7*ib£fb*i!f##£Lt\, Ktt^y LTtt, 
r^y^te. x^^>>f^ */i/*^5//usett % #A-t? 10 
y-vHfctt* y^y^te, y^^h^fe, ^y 

[0 0 7 9] K»JH»*JAsa«i&-?-^»i»*ttr h-*-— 
^*s»^*sfe5 o ^iCttv'y >xt>, msi^m 

y»>!l^y »R«7y{b^b**^Sl6tt, H 

[0080] mftmmm&2 sx:\z^h^m^i o- 

20^cStW:^^t<, <fc t>#£L< tt2 
0-10^cSt, #JCf3:5 0— 7 75 c S tX£>5;i£ 

500 (^—tritm) ^m^^xnt^Oo 

[0 0 8 1 ] v^< 0 0ffl^Sir>1h— 

SrAftTSUrr*. SS«±^*^*ixfctt« (P a X S 
e c) lie S tCMt^o 

[0 0 8 2] #3S9!-Ctt, » * L < Sr^ 40 

&m&mxi±4¥m&m&m\c&w^L&xt$im£tiz> 0 
[oo8 3] ftmm<Dmmzm#mmm*&:ft-£i,#>. 

[0 0 8 4] ffifrfflSSJ&fifttt^ffil-fiftS-frS^ 
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ig^n^ w t \z x o Tfimw-mcosmas <t # 
C£*lt«^?- 1 e 1 fill btf e>^ttffiT-fi* osm^^ 

/k ^i^y^K r^y^t^K iS?Sta«!««ds» 

[0 0 8 5] ^yyx/i-^^f-, tff— /i^/ugdJ; 0 fa 

m^m^m^^xmi^mmm^^cD^^^ &>z\,^mmx 
ft&Lxteft&*kw:mm&vmfttsi£rc?) , swbhp 

[0 0 8 6] teJ$«C^tC»i"5?ftflcjH»»|<Da«FftjCO 
oi^fi^x^^o -tw*awSIHtt, ^rlvt^Jficb L 

xtemmmmi o oitsi^io. i-7iMt^ 

[0 0 8 7] »i^j^f6iiWi LTIt * 

fe#j<^flfejctt % ^«^b-&«3tu<tt«i«{b-&*^»*(i[? 

[0 0 8 8] tW^i^ltfj:, x^lslsffim. TV 

y/^wffi, ^y=->-»j!B. *y^;*7vMttffi, 

^yr> k»«, ^y^^u^wjig, 7y*» 

S i Oz, GeOz, Ti02, SnOz, AI2O3, B2 

ozcon^mtm ; tr<4m&, Ktwtm.. y>*ia, ^ 

[oo89] ««{b«4b«k»«2: L-cr±, <e*aavs 
^fexm&Tmmk&w&ffim-i&mxz 5 e ::t't 
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[0 0 9 0] 

2MX n + nH 2 + 2 02 -* 2MOz+2nHX 

[0091] rco^;^c^v^r, MjttfMfi&jR, 

6 0 ftffcftiCJ*, A 1 C 1 3, TiCl4, GeCl 4 , 
SiCh, POC13, BB r 3 4rffll\|xtf. Ztl^ftl 
AI2O3, T1O2, Ge02, S i O2, P2O5, B2O 10 

[0 0 9 2] flfeiCfi, iCVD, ^XtCVD^D^ 

5, ftfrXis. S i O2, A 1 2 O3 , T i 02##£ L< 

[0 0 9 3] *«ft'fr**»*SrjH*ft-C»i»-#-5*ft 
fit, m^T*fc5S^^^gfttSo ^JxtfT 

Na20-xSi02+2HCl+nH20 20 
— xSi02«nH20+2NaCl 

[0 0 9 4] 

M (OR) 2O + H2O — M02 + 2ROH 30 
[0 0 9 5] Z<D^lZ#\,>xmZ-l5Mte&m, ¥&JH^t; 

[0 0 9 6] rixfe©ft3ft»-ctai««:«««a«[«r*i- 

si, a 1 , t i <Dmt®}, mkitmtm^ uv\, 
[0097] mm**iy7 > »>iymzj:*)^'tbm7kikL 

5i:®ffif^a«)^y-^^fTd wtas-c#, 

[0 0 9 8] &ftWt$L*<Dtmt Ltli, #£L< tt 
0. 001^20/im, #t:0. 00 5-1 0/im^6 

Ht, 5-5 00m 2 /g, i9»*L<lil0-400 
m 2 /g, $b(C^L<(j:2 0-3 5 0m 2 /g^S 



[0 0 9 9] SI»&^^^^5«tt:«rta»J^fitt, 2 0 
^9 011%, ^^Kli2 7-8 7li% % 
Kii4 0-8 0lf%^ o 

[0 10 0] «(«»»JSr««rLooaffllS:firx.5J:5 

[0101] ^P^SJ^iSSt- h"*— SH^ffil^fif 

4i\ -its bi—n^m^hm^mmmr>-um^ 
iccT3i»»Lisai-sc tj&s-e*. 

HBl 0 OSMBlcatU 0. 0 1- 5 0iigl5ttt5 
^<t^»£L<. £ L< 110. 05~5 011 

#|C|2 0. l-2 0liW»*L^ o 0. 011 

[0102] atttt-^tt^^nrftfls^aticflwfflis:^ 

[0 10 3] &HW®i£t Ltli, h(0*Dft-t 

ftttv\, ««H«**7LR»«:<Z)*a:Si:Lr»i, 
-ftSSHtl 5 /imras»S LV\, ft^fl^^r 

JcJ:DJt*ffiattl 0-5 OmV g T*fe5 t^»i 

5 0 **«»#J^S$^7t#7LK»«:tta3BF»J!gi 0 
Ofift^^^tL, 0. l-2 0li^iTI^f5 
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[0 10 4] ttfrHWffl&Mtttt?-* IT h 

[oio5] m&» j $>f&<DgtLtsL*& b-t—fo^mrnhz 
&*&&&-rziz#> b^-n^mmz&ft^tcmftmm 

[0 10 6] B±iz);i^b ht-lifc5SSiSffl*i8 40 
'&x3bti\*\,^xh£<. »»ifeo»-&-ctt»»«icft so 



5 e 

[0 10 7] f£#ptft£ij»<*: LTIigfWl 0 Ofifl: 

[0108] i/>)3-yt>f;KOjoSt«S3lH^*^ 
Rf^ttSiOz, AI2O3, T i O^O&JRBML* 

[0109] *&wizm^htizmm®Lffiftk u-o*, 

y ^{fc«^*»ta»ftic J: 9 £tf £ tilt* -5 ft^Cife 

**S/^ft<. *fcNa 2 0, SOa 2 " ^COiHita??^ 

yokmzm^zzk\z£ox. ->D^ttk<o4tmsMM 
[0110] w^oht-it awsejett, mm&fe 
izmmmbw-*m^z>z k&m*\.< , u a 

[0111] roi54t«fel*i£t LTfi, huIB^I 
«»»* <t S/££> 5 v *tt«ffiSMM- 5->7>^y^y> 
^#J, 7fi>*iy?y ^yMntnZmm&mit&toX®* 

fcsv^ii/^^^^^y ^yMxmm-fztmmz. 

h!i>f;^D/^>7y % h y ^ ^-yuai h ^ri/^> 
7 Vt^JV-J? v/lsis^^. * ^sl> b y ^ d/b->^ 

"f-jVj t^JV? u/Ui^y >\ a — ^ n/Ujn^/i, h U ^ p 
j3 — ^ nyPa:^-/W h y ^ nyu>'7> > ^ o/W 
^^/Ui^^^/U^ a^iyy^ x b V Jr/lstf J is D /U 
X^fis, hy^f;^>y/u^/u^^y, b V Jr/i>jf 
/^yyW* y K t^/U^f/U7-feh^ri>v'7 

n^rlh^. 1, 3 - v> tr— /U-r h7^f/^>n^rt 
15, 1 D 2 1 2i©'>p y 



(14) 
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[0112] li^^wtar^yyptv^h^ h 
t>hyy h^^>^7>, ^y^r^ ;7 p nt>hy 

^^-^ h y ^ h^>->7y, h y y h^v->y/u- y 
-yptv^x^r^, hyy h^v-vy a— y - 
evw<>>VPT^ >(d^d# i/^^^ ^y 

^^^^^^v^^if > (HMDS) &mifbtlZ> 0 

[0113] mm'&ffim^>v >vy.\xv-* 

^->^^HT(t 2 5t:{Cjo{t53feS^O. 5— 20 
1 0 0 0 0ir>^^ h — L< lil-1000 

y =3 — i^^^/K /u^>y — ^y^/K a 

^/u^^u->^H^>y n-y^/K ^ n/i^^ - 

fc£?£H,\ is}) ^ — ^JrJsis&mcDjjfet lt(i, « 

»fttoy =->^>r/uSr«*-t-S**S:ffiv^Tt ± so 

[0 114] BETi«Lf:i^ 
*(-J:Sit*D5i9[^3 OmVg^J:, ^(C5 0-4 0 
0m 2 /'gC7)^ffl^t)^^^^^^^^-X.>5o BMcft; 

TO. 0 l-8il««fflSnS^5S<, £?£L<I3: 
0. 1 -5SSIE, #t;i#£L<teO. 2 — 3Mr»j&S 

H:V\> 40 

[0 115] h ^*PO*«fe^fflV^ 
WKftffli-* ht-m: t*sa*5o MIK^ so 
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[0 l l 6] lEd h »14-fife^S«»J*>5t> 

[0117] *5g^ic*3^T. m*mmtm%:ftmffifcm 
6 0 ht-^i^tyr^^m^7^ 

[0 1 18] rco^#(7)Sil!a^co l o{±. tt^sc* 
xg|c:fcttSJ83teftU:0 ht-^^liMTOlit 

let 9, «***la)Vi?>f (E?8*o 

[0119] stea<k*ftjcd3t^T, m&mm? y — ^ 

(*:*ffi(OBt««tt (Vd) ^^Mfi (Vi) fc 

^*{cfn^o^ti5iE^MT^ (v K ) fcj&s, I Vd- 
Vdc |>|Vi-Vdc I <7)BB«SrSIJ£-r5J: 9 ici^^-r 
<t«9#^L<{i, |Vd-VDc | coltt^s | 
Vi-Vdc I (OmXV hi 0VK±*#t^5ftv> o 
[0 12 0] i^&^WcO*. ll]8[C^>r 

$D^^7t^^^7t^S-^®mtt#t4*^c7)Vdi: (Vd 
+ V r ) / 2 ^^ilOl^ (C^f 1 1 / 2 0 $r 

5 Q 
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(15) 
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[0121] mytxmzs »izmft*wtK h<o 

[0 12 2] *5tft36S/hSV^t 7>< y«i:i»DXii^t 

[0 12 3] ££>(C, *5SWtc*5t^-C«, aitKyh© 
cj/cmWCfc6t, $ fete hf¥5Hfl£dSA< 10 

■MMST"*-* *««*SU«3ftS0. 3 c J/ 

m 2 WK^ fete$?£ L^tt**q»&*t6. 
[0 12 4]i8**«*»ttftll©Vdt (Vd + Vr) 

Lfc 20 

Lv^v>53»*t?#bix5o C 0. 7fiUb3&* 

0£L<. 1. 0£l±&£tb>lz»&L\,\ 

[0125] t£te s *wft\zteft&mttnmyt&<om 

V d <bU &i^T\ te^tS-tir, 30 

3&S<7> 3 0 «o**-cd* Lfc t t (^i*^(DtMfi 
[0 12 61 «itt5«*#No. 4 0D«3t»a[-*® 

[0127] Jfi3fe#N o . 4 <&«;*tt»tt:tt«^K3£ 

-860) *i&mi,xm7£^tco /nt77 tr- Ktt. 

4 7mm/sect^So »flB»»fcjefiSte, 3 0 0 d 
P i, 2ffcLfc, «**0#m*«:*«ci— 7— 
= n^#«Ste:te#a>;l-C*>So 
[0128] «5tff#ttoai3e-CI4, u-1f-*« OK) 
7 8 0 nm) t te«fc 

OtTofco u — if— »3ttt. M£S^ftttii 
^as£tte«fc*K iS^I*Ltt^ 0 

[0 1 2 9] *S3fc#No. 4te*51^T, a£flSLfc*ffi* 
ffiSra'J3tL, £fete, a/rOB5t»SJc*3*t-5*ffi»ffi so 



[0 1 3 0] ®8C0^7 7tC^i-i:*3f9, ^5fc#No. 

4o&£g&m{£ (Vd) ii-8oovt^^ ^©mfi 

(V r ) li-6 0V-CS>5 o Lfc^oT, (Vd+Vr) 
/2tt-4 3 0V-efc!9. *(0«FOB5te3*S»i0. 09 
c J/m 2 tfc5^H^, mffi-8 0 
3 0V(D2jgS:tt-SIiHiO«tlt ft 4 1 OOVmV 
cJ-Cfc5o Lf:35 5 otBt4 1 0 OVmV c J (D 1 
/2 0O^(i % 2 0 5 Vm 2 /c J "CfcSo 2 0 5 

VmVc jcoKjS^K*»S-*®«ffl:Wtt*j»i:<7> 

4<DPf«flfl;ffc (Vd) <D\/2<DW$Lte-4 0 0 Vt* 
•9, *C0l»*>«**de 

0. 1 0 c J/m2-e*5li^6>, *M*»«©5 

ffiPtt, 0. 50cj/m 2 tifo5 o LfcASoT, 

No. 41^ 0. 43M0. 50cJ/m 2 W|}t3l 

g.xw&m& (vi) 1 0 0 vmm\z-tz>- ttm 

[0131] fled, h-*— - ^«tSo»J3£*ffi»t^h^- 
[0 1 3 2] b+-<D¥ L ®n&RTf%Lm#1fite*--;v* 

^-r^>r (Bf4^M) WPC9 8 0 1 

/^yf;^>k°a-^- (NEC£g) «r»RU «» 

Pi^-T^o tirifl I SOTON R- I I (32— 

60 9J®££ LTfi. SIfE««*S»l 0 0-1 5 0m 

V-fe?V^7U7^->^J^) £0. 1 — 5m 1 MteiflJ 
S^2-2 0mgM5 o L^«»ffl[tt 
«W«#**-C*J 1 - 3 ^IB^fRfeatfftt^SlrtB^- 
^^-■7^t^fH:J:»)r^t-i: LT 10 0 

*^f:*8S$0^|¥« (Dv : ftft^KO 
(D4) fi»»*^P>**^fi»S!Jl^ft$5|£ 

*&»axtifl»¥^s (do , »wa»t^e>#* 
tcfrm&m<D%L*ttm (8. oo/imEULXu<3. 1 7 

[0133] *»w^d3*ts ht-^«»*^yri:» 

[0 13 4] 2 3<C, te^MSe 0%iS»T, fife»^ri- 
y7HTEFV2 0 0/30 0 (s< ^7 y~ v 9 tt 
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tzU^Vot: 5 o-ioomi ^s<D/tf y ^u>8^#s 

zlCO^^ y->7 3©fc54JI»©ilS$S7 2|ChuIE 
ttglfel. 0—1. 2 g£A*K &JHS!<o:7* 7 4«ri" 
5 0 I (ONp^i^ « 7 2 i^ii^ff 15 Wi (g) 
ttSo ft^»9l«7 1 (H3l8»7 2t»t5«»tt 

awa* 7 6 lxm^ 1 5 <omtj^ 2 4 5 0 h 

Pa (2 5 0mmAq) ir-T5 0 rO^ffiT*— $MBJ«5I 10 
trf?*^ h^"— Sr«3l(**-*-*. r<DP*^tefr7 9(D 

4^1ilrS»)W2 ( g ) £-T£ 0 C©ht- tf)Jgfi£ 
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* ffi&fiiO. 2 /im) ^i^WLTlOli 
%«&*DU fc5MRLfcfc^*:«BLfc. ifli2 5 40 
//mX*fco/c 0 «^<D*ffi(7)*Jc:»^5j»«Ati9 5 

[0 14 2] 8HtM<0M£tt, tt*«rfflt\ IB 
fo^®f4^ (*) 05»«ft»CA-DSSSrfflV^ o 
[0 14 3] gftffrPBligffJ 2 (JfcttW) 

[0 14 4] jS^flg^jKaSW 3 

•WiB^Bt^fiKiSWU-WCraSitfrNo- 3^ so 



^**r*9 *— MMBM 1 0 : 1 0 OSftJfc 
Tig8$Lfct><£>£;Bl\ If2 0/im[:MU: o £ P> 
Jc-t<^±ic»aJlt LT, [B]C*mS:5 : 10<Dgftit 

0. 2 urn) t:*B*»lC»Lr 3 0fiS%8&J!raU J£ 

— hU Mi? 5 /imiCillLto J83te(*<a*ffi<07kK# 
0 2gTfcofc e 
[0145] ±!E^7fc{£N o . 1 — 3 
WWli^f-t'-i^^yy^ (lbp-8 

Mark IV) £&fflLfc 0 

[0146] myt&<pmmm 4 

No. 4«tt 

[0147] ( 1 ) mm&&mm : mt®>mmi\)^z 

[0 14 8] (2) T3l#Jf : 3Ettt>fpy&^t^ 
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W^«^y*-«-h«{C9 : 10O 

%}%mo. 2 U m) ^twc^i 1 onm%mm 
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^lf-7 0 0V(c^t$ix5c -€:<7)RRPAi«JEttSgaEtt 
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[oi 8 5] wmu%:*m4{C7jk't 0 
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